Let X be a real strictly convex and Kadec Banach space and G a nonempty closed relatively boundedly weakly compact subset of X : Let BðX Þ (resp. KðX Þ) be the family of nonempty bounded closed (resp. compact) subsets of X endowed with the Hausdorff distance and let B G ðX Þ denote the closure of the set fAABðX Þ : A-G ¼ |g and
Introduction
Let X be a real Banach space. We denote by BðX Þ the family of nonempty closed bounded subsets of X and KðX Þ the family of nonempty compact subsets of X : For a closed subset G of X and AABðX Þ; we set l AG :¼ inffjjz À xjj : xAA; zAGg and if G is bounded, m AG :¼ supfjjz À xjj : xAA; zAGg:
Given a nonempty closed (resp. closed bounded) subset G of X ; following [5] , we say that a pair ðx 0 ; z 0 Þ with x 0 AA and z 0 AG is a solution of the minimization (resp. maximization) problem, denoted by minðA; GÞ (resp. maxðA; GÞ), if jjx 0 À z 0 jj ¼ l AG (resp. jjx 0 À z 0 jj ¼ m AG ). Moreover, any sequence fðx n ; z n Þg; where x n AA and z n AG for all n; such that lim n-N jjx n À z n jj ¼ l AG (resp. lim n-N jjx n À z n jj ¼ m AG ) is called a minimizing (resp. maximizing) sequence. A minimization (resp. maximization) problem is said to be well-posed if it has a unique solution and every minimizing (resp. maximizing) sequence converges strongly to the solution.
Recall that the Hausdorff distance on BðX Þ is defined by It is well known that ðBðX Þ; HÞ is a complete metric space.
De Blasi et al. [5] considered the well-posedness of the minimization and maximization problems and set up the generic results for bounded convex closed subsets in a uniformly convex Banach space. Recently, the first author [12] of the present paper established the same results for compact subsets in reflexive locally uniformly convex Banach spaces.
It is the objective of the present paper to further investigate the well-posedness of the mutually nearest and mutually furthest point problems. More precisely, we first introduce the admissible family A of BðX Þ and then establish the generic results on the well-posedness for the admissible family in a strongly convex Banach space. Furthermore, when X is uniformly convex, we prove that the collection of all subsets in the admissible family such that the minimization (respectively, maximization) problems fail to be well-posed is s-porous in the admissible family. Applying the results to the admissible families BðX Þ and KðX Þ; we immediately extend some recent results due to De Blasi et al. [5] and Li [12] .
It should be noted that the problems considered here are also in spirit of Steckin [17] and some further research in this direction can be found in [1, 2, 6, [8] [9] [10] [11] 13, 14] and in the monograph [7] . Some other generic results in spaces of convex sets can be found in [3, 5, 12, 15] . The results of the present paper generalize and sharpen some results from [4, 5, 12] , etc.
Preliminaries
In a metric space ðE; dÞ; we denote by B E ðx; rÞ and U E ðx; rÞ the closed and open ball with center x and radius r; respectively. If X is a Banach space and ACX ; we denote by % A and diam A the closure and diameter of A; respectively. And we simply write Bðx; rÞ and Uðx; rÞ for B X ðx; rÞ and U X ðx; rÞ; respectively. Let GCX ; F ABðX Þ and xAX : We use the notations The following proposition is useful. Proposition 2.3. Assume that X is a uniformly convex Banach and r 0 is a positive real number. Then, for any e40; there exists dðeÞ40 such that, when 0odpdðeÞ; diam Dðx; y; r; dÞoe
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holds for all 0orpr 0 ; x; yAX satisfying 0ojjx À yjjpr=2; where Dðx; y; r; dÞ ¼ fzAX : jjz À yjjpr À jjx À yjjð1 À dÞ and jjz À xjjXrg:
Proof. Suppose on the contrary that for some e40 and 8d40; there exist
With no loss of generality, we may assume
It is easily seen that y From this it is easy to see that
It follows that
Similarly, we also have
The above two inequalities imply that
which in turn implies that lim inf
Note that
Using the uniform convexity of X ; we get
This contradicts the assumption that jjz d À y Clearly, the most common admissible families are BðX Þ and KðX Þ: Of course, one can construct some other admissible families. For example, let S be a subset of BðX Þ: The admissible family spanned by S; denoted span A S; is given by span A S ¼ fB,fx 1 ; y; x n g: BAS; nX1; x i AX ; i ¼ 1; y; ng:
In the rest of this paper, G will be a fixed nonempty closed subset of X : Hence we write, for convenience, l F :¼ l FG and m F :¼ m FG (provided G is also bounded).
Existence
Definition 3.1. A Banach space X is said to be (sequentially) Kadec if, for each sequence fx n gCX which converges weakly to x with lim n-N jjx n jj ¼ jjxjj; we have lim n-N jjx n À xjj ¼ 0:
A Banach space X is said to be strongly convex if it is reflexive, Kadec and strictly convex.
The following results from [6, 16] play a key role in the following.
Proposition 3.1. Suppose that X is a strictly convex and Kadec Banach space. Let G be a nonempty closed, relatively boundedly weakly compact (resp. bounded relatively weakly compact) subset of X. Then the set of all points xAX such that the minimization problem minðx; GÞ (resp. maximization problem maxðx; GÞ) is well-posed is a dense G d -subset of X \G (resp. X).
The minimization problem
Let N ¼ f1; 2; ?g and kAN: We use the notations:
where the closure is taken in the metric space ðBðX Þ; HÞ: 
Now we are ready to state the first main result of this section. Proof. By Proposition 2.2 and Lemma 3.1, we see that
Thus to complete the proof it suffices to show that E o A ðGÞ is dense in A: Towards this end, we take an arbitrary F AA and with no loss of generality, we may assume l F 40: For any 0oro 4 5 l F ; take % xAF such that dð % x; GÞol F þ r=4: By Proposition 3.1, we have anxAX such that jj % x Àxjjor=4 and the minimization problem minðx; GÞ is well-posed; hence there isgAG such that jjx Àgjj ¼ dðx; GÞ: Set
Then we have that jju Àxjj ¼ r: Since
1Þ the minimization problem minðu; GÞ is also well-posed andg is the unique best approximation to u from G: We estimate
We next show that Y AE o A ðGÞ: Indeed, by (3.1), we obtain
Let now fðy n ; g n Þg; with y n AY and g n AG; be a minimizing sequence (i.e.
This implies that there exists some positive integer N 1 such that y n eF and hence y n ¼ u for all nXN 1 : Then we have
This shows that fg n g is a minimizing sequence for minðu; GÞ: Now since minðu; GÞ is well-posed, it follows that ðg n Þ converges strongly tog: It is clear that ðu;gÞ is the unique solution of the problem minðY ; GÞ: So minðY ; GÞ is well-posed; that is, Y AE 
The second main result can be stated as follows. Proof. Let F AA be arbitrary. Obviously we may assume that m F 40: For any 0orom F ; take % xAF such that eð % x; GÞ4m F À r=4: By Proposition 3.1, there exists xAX such that jj % x Àxjjor=4 and the maximization problem maxðx; GÞ is wellposed. LetgAG with jjx Àgjj ¼ eðx; GÞ and set
Then we have jju Àxjj ¼ r: Furthermore, the maximization problem maxðu; GÞ is also well-posed andg is the unique furthest point to u from G: We estimate
We next show that Y AM k : Since
it follows that
Let fðy n ; g n Þg with y n AY and g n AG be a maximizing sequence. Then, lim inf n eðy n ; GÞX lim
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This implies that there exists some positive integer N 1 such that y n eF and so y n ¼ u for all nXN 1 : Hence, lim n jjg n À ujj ¼ l Y Xeðu; GÞ and fg n g is a minimizing sequence for maxðu; GÞ: But the problem maxðu; GÞ is well-posed, we conclude that ðg n Þ strongly converges tog: It is evident that ðu;gÞ is the unique solution of the problem maxðY ; GÞ and so maxðY ; GÞ is well-posed. That is, Y AE 
Porosity
The following definition is taken from De Blasi et al. [4] . Definition 4.1. A subset Y in a metric space ðE; dÞ is said to be porous in E if there are 0otp1 and r 0 40 such that for every xAE and rAð0; r 0 there is a point yAE such that B d ðy; trÞDB d ðx; rÞ-ðE\Y Þ: A subset Y is said to be s-porous in E if it is a countable union of sets which are porous in E:
Note that in this definition the statement ''for every xAE'' can be replaced by ''for every xAY ''. Clearly, a set which is s-porous in E is also meager in E; the converse is, in general, false.
Minimization problems
For F AE o ðGÞ; let ð f F ; g F Þ denote the unique solution to the problem minðF ; GÞ: Set
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We write for convenience,
Then it is not hard to see that
We may also assume, with no loss of generality, that a k 40 for all k:
To prove Claim I we first show
To see this, we assume f AL F k a k ðG; 4d k Þ and k44: Since
we obtain that f eF k and hence
This proves the claim.
Claim II. L G ðF ; d k ÞDDð f F k ; u k ; r k ; 4=kÞ for all k44:
To prove Claim II we first show
In fact, for any gAL G ðF
Hence for k44;
On the other hand, since
we have
This ends the proof of Claim II. Combining Claims I, II and Proposition 2.3, we have
Hence In order to show that
it suffices to show that
Indeed, from the definition of a; it follows that arp1=k: Furthermore, since 
Maximization problems
Given F AE o ðGÞ; let ð f F ; g F Þ be the unique solution to the problem maxðF ; GÞ: Set
We also set 
As in the proof of Lemma 4.1, we write
and assume that a k 40 for all k: Then we have
Let % r k :¼ r k þ a k r k ð1 À 4=kÞ: We will prove that 
Conclusions
We have established some results on generic property and porosity of wellposedness of mutually nearest and mutually furthest points for any admissible family of bounded subsets in Banach space. In particular, for a nonempty closed subset G of X ; we obtained the following two results: one is this: if X is strongly convex, then E o ðGÞ and E o ðGÞ-KðGÞ (resp. E o ðGÞ and E o ðGÞ-KðGÞ) are dense G d -sets in B G ðX Þ and K G ðX Þ (resp. BðX Þ and KðX Þ), respectively; the other shows that B G ðX Þ\E o ðGÞ and K G ðX Þ\E o ðGÞ (resp. BðX Þ\E o ðGÞ and KðX Þ\E o ðGÞ) are s-porous in B G ðX Þ and K G ðX Þ (resp. BðX Þ and KðX Þ), respectively, provided that X is uniformly convex. Recall that the first result was showed to be true for K C G ðX Þ (resp. K C ðX Þ) by Li [12] but for B Surprisingly, the techniques developed in this paper or other papers such as [5, 12] do not work for the above two problems and hence we leave them open.
